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REFRACTORIES FOR STEEL PLANTS 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 29 October 1971, after the draft finalized by the 
Refractories Sectional Committee had been approved by the Structural 
and Metals Division Council. 

0.2 This Indian Standard was first published in 1961. As a result of 
experience gained during these years and the improvement in the manu- 
facture of refractories with the development of blast furnace technology in 
the country, it has been decided to incorporate a new grade of fireclay 
refractories in this standard. 

0.2.1 Acceptable limits for surface defects in blast furnace ( proper ) 
refractories have also been included in this standard. It should, however, 
be pointed out that surface defects, ai far as possible, cover only those 
defects which could be judged by the naked eye and with the minimum 
use of complicated instruments. 

0.2.2 Data is being collected with regard to the iron oxide ( FcfOs ) 
content of the three types of blast furnace refractories and suitable 
stipulations will be made m due course. 

0.3 This standard keeps in view the manufacturing and trade practices 
followed in the country in this field. 

0.4 This standard contains clause 6*1 which calls for agreement between the 
purchaser and the manufacturer. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 

"Rules for rounding off numerical valuei ( revised). 
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1. SCOPE 

1.1 This standard covers the requirements for three types (see 5.1 and 6*1) 
of blast furnace refractories for steel plants. 

2. GENERAL REQUIREMENTS 

2.1 General requirements relating to the supply of blast furnace refrac- 
tories for steel plants shall conform to the requirements laid down in 
IS: 1387-1967*. 

2.2 The refractories shall be compact, of homogeneous texture and shall be 
reasonably free from cracks, voids and other flaws. They shall be burnt 
evenly throughout and shall have sufficient mechanical strength and no 
soft corners. Bauxite shall not be used in the manufacture of these 
refractories. 

2.2J The maximum permissible limits for surface defects in blast 
furnace refractories shall be as specified below: 

a) Chipped corners — Not more than S mm in depth for bottom 
blocks and not more than 5 mm in other bricks should not be 
considered for rejection. The maximum number of chipped 
corners in any individual block shall not exceed two. 

b) Chipped edges — Not more than 3 mm in depth for bottom blocks 
and not more than 5 mm in depth in other bricks, and not more 
than 15 mm in length should not be considered for rejection. 
The maximum number of chipped edges in any individual block 
shall not exceed two. 

c) Cracks — Cracks up to a width of 0*25 mm and not forming net 
work all over the surface of the brick will be acceptable irrespec- 
tive of the number of such cracks. No crack of any size running 
on a face from end to end will be acceptable. 

Cracks having a width not more than 0*5 mm and length 
not more than 15 mm are allowed provided number of such 
cracks is not more than 3 on a brick. 

d) Slag and iron patches — Discolouration on the surface of the bricks 
vail not be a criteria for rejection provided there is no hole at the 
discoloured area. Slag and iron patches having a hole of 3 to 
4 mm diameter on all sides will not be a criteria for rejection 
provided they are not more than 5 in number in a brick. Slag 
and iron patches having a hole of up to 3 mm diameter will not 
be considered for rejection, and above 4 mm will be considered 
for rejection. 



•General requirement* for the supply of metallurgical materials (flnt revisit* ). 
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e) Warpage — The following maximum warpage allowance will be 
provided to a brick having maximum weight up to 20 kg: 

1) Bricks having a maximum weight up to 20 kg, length up to 
350 mm and thickness ranging from 75 to 100 mm will be 
considered for rejection provided the warpage is more than 

1 mm. 

2) Bricks having weight of more than 20 kg or dimensions being 
out of the above specified measurements will have warpage as 
agreed to by the manufacturer and the purchaser. 

f ) Grinding — Grinding of bricks should not be a criteria for 
rejection. 

Notb — To facilitate measuring accurately the chipped corner! and chipped 
edges covered under items a) and b) above, details of typical instruments used for 
tiiis purpose are given in Appendix A. 

3. SAMPLING 

3.1 Representative samples shall be drawn according to the scheme of 
sampling given in IS : 1528-1962*. 

4. TOLERANCE ON SIZE 

4*1 Variations from specified dimensions covering both warpage and 
shrinkage shall be allowed as per consumer's requirements. The bricks and 
blocks to be used as bottom lining shall also be gauged by the manufactu- 
rers as per the requirements of the consumers. 

5. GHEfrZICAL COMPOSITION 

5.1 Alumina and titania content when determined in accordance with the 
methods given in IS : 1527-19601 shall be as follows: 



Type l 


Type2 


Tj>pe3 


42 


36 


30 





25 


— 



AlgOt, percent, Min 
TiO* percent, Max 

Note — The alumina content may also be determined according to the method* 
given in IS: 1335-1959 J. 



'Methods of fampling and physical teftt for refractory materials. ( Since revised and 
split into various parts ). 

t Methods of chemical analysis of fireclay and silica refractory materials. ( Since revised ). 
{Methods for the direct determination of alumina in refractory materials ( UntMive). 
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6. PHYSICAL TEST REQUIREMENTS 

6.1 The blast furnace refractories when tested according to the methods 
given in IS : 1528-1962* shall conform to the following requirements: 





TjpH 


Tj*e2 


Type* 


Pyromctric cone equivalent, 
ASTM Cone No., Mia 

Refractoriness undcr-load, Mm 

t °C 


33 
1520 


32 
1450 


31 
1 360 


Gold crushing strength kgf /cm*, 
Min 


500 


400 


300 


Apparent porosity, percent by 
volume, Max 

Permanent linear change, 
percent, Max 


16 

1 450 °C 
4 h, 0-2 


18 

1 450 °C 

2 h, 05 


20 

1 450 °C 

2 h, 0-5 



Note—- In the case of Type 1 refractories for bottom blocks of size ovrr 345 Mm, 
the cold crushing strength and apparent porosity requirements shall be as agrred 
to between the purchaser and the manufacturer. 

6.2 In the case of refractories to be used as stack lining, the material 
shall be subjected to carbon monoxide disintegration 100-h test as per 
IS : 1528-1962* without any sign of disintegration of test piece. 

7. MARKING 

7.1 Each refractory brick or shape shall be clearly marked with the manu- 
facturer's name or trade-mark and type of the material. 

7.1*1 The brick or shape may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well-defined system of inspection, testing and quality control which is 
devised and supervised by ISI and operated by the producer. ISI marked products are 
also continuously checked by ISI for conformity to that.standard as a further safeguard. 
Details of conditions under which a licence for the use of the ISI Certification Mark 
may be granted to manufacturers or processors, may be obtained from the Indian 
Standards Institution. 



• Methods of sampling and physical tests for refractory materials, ( Since revised and 
split into various parts ) • 
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APPENDIX A 

( Clause 2.2.1, Note ) 
DETAILS OF TYPICAL INSTRUMENTS 




OUTER BARREL 
NEEDLE 

GRADUATED 
STEM 

SCREWED 
NIPPLE 

POINTER 
LOCK SCREW 

HEAD PIECE 



All dimenfkms in millimetres. 
Fto. 1 Instrument for Checking Corners 
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OUTER tARREL 
NEEDLE 

GRADUATEO 
STEM 

SCREWEO 
NIPPLE 

OINTER 

LOCK SCREW 

NEAO PIECE 



All dhnmiioai in millimetres. 
FlO. 2 INSTRUMENT »OR CHECKING EdOBS 
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